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Thermometric experiments were performed with melt inclusions in nepheline using a Linkam microscopic heating stage. 
The complete resorption of crystal phases within inclusions was observed at a temperature of 1120°C. Most of the inclusions 
burst during heating, probably because of their high C 0 2 and H 2 0 contents. In unheated melt inclusions calcite and zeolite 
account for up to 25-30 and 15-20 wt %, respectively. 
Table 2. Chemical composition of daughter minerals in melt inclusions and glasses in homogenized melt inclusions in 
nepheline from the melilitolites. wt % 
1 2 3 4 5 6 7 8 9 10 11 12 
S i0 2 38.15 41.61 37.29 40.54 37.60 50.97 1.08 1.90 0.02 0.85 30.11 32.98 
T i0 2 0.70 0.01 0.01 0.00 0.02 0.07 50.37 0.00 0.01 0.08 0.77 -
AI 20 3 18.91 34.26 23.19 34.86 33.07 1.37 1.14 0.53 0.02 0.78 12.80 16.80 
FeO 6.84 0.14 0.65 0.07 0.51 0.39 2.07 0.14 0.00 62.90 8.77 6.72 
MnO 0.22 0.01 0.53 0.03 0.08 0.25 0.03 0.05 0.00 0.07 0.22 0.26 
MgO 20.76 0.04 0.07 0.03 0.25 0.10 0.07 0.02 0.05 0.27 1.39 0.80 
BaO 0.20 0.09 0.09 0.13 0.00 0.08 0.86 0.00 0.07 0.00 0.11 -
SrO 0.07 0.00 0.00 0.00 12.64 0.06 0.33 0.36 0.42 0.01 0.25 0.22 
CaO 0.18 0.12 36.39 7.38 8.14 46.00 36.79 55.58 58.72 0.63 24.34 18.63 
N a 2 0 0.57 16.32 0.42 4.79 9.34 0.43 1.01 0.31 0.29 0.55 6.59 9.88 
K 2 0 10.42 7.39 0.32 0.14 0.23 0.17 0.29 0.23 0.14 0.18 1.43 2.63 
P2O5 0.00 0.00 0.07 0.00 0.01 0.04 0.00 36.27 0.01 0.00 0.44 1.79 
Ce 2 0 3 0.03 - 0.07 - - - 0.82 0.21 - - 0.10 0.13 
La 2 0 3 0.02 - 0.00 - - - 0.28 0.08 - - 0.02 0.07 
Nb 2 0 5 - - - - - - 3.62 - - - 0.10 0.05 
Ta 2 05 - - - - - - - - - - 0.15 0.32 
F 0.23 - 0.36 - - - 0.00 2.43 - - 0.00 0.20 
Cl 0.00 0.03 0.03 0.00 0.02 0.02 0.00 0.01 0.00 0.03 0.31 0.46 
S 0.00 0.01 0.01 0.02 0.00 0.01 0.02 0.00 0.00 32.40 0.15 0.07 
Total 97.30 100.03 99.49 87.99 101.91 99.96 98.78 98.12 59.75 98.75 88.11 91.49 
Note: FeO is total iron. Daughter minerals: (1) phlogopite, (2) nepheline, (3) garnet, (4) zeolite, (5) mineral of group of 
stronalsite, (6) wollastonite, (7) perovskite, (8) fluorapatite, (9) calcite, (10) pyrrhotite, (11, 12) homogenized glasses in melt 
inclusions. 
The composition of homogenized glasses from melt inclusions in nepheline is broadly similar to that of the rock and is 
conspicuous in low S i0 2 (30-33 wt %) and MgO (0.8-1.4 wt %) contents. The concentrations of T i 0 2 are also relatively low 
(no higher than 1 wt %). The melt is rich in CaO (18-24 wt %), alkalis (up to 12.5 wt % dominated by Na) and FeO (up to 8.8 
wt %). Appreciable amounts of P 2 0 5 (up to 1.8 wt %), Ce 2 0 3 and La 2 0 3 (up to 0.13 wt % in total), Nb 2 0 5 (0.1 wt %), Ta 2 0 5 
(0.32 wt %), and CI (0.46 wt %) were determined. It is interesting that in contrast to the niobium-dominated compositions of 
the Belaya Zima ores, the Ta content of melts trapped by nepheline is higher than that of Nb. This feature could be related to 
the early fractionation of significant amounts of perovskite, which is the main Nb repository. The earlier crystallization of 
perovskite in comparison with nepheline is suggested by the pétrographie characteristics of the rock and the occurrence of 
perovskite crystalline inclusions in nepheline. In addition to the presence of sodalite in the crystalline inclusion assemblage, the 
high CI content of the melt also supports the possible magmatic nature of sodalite. The totals of glass analyses range from 88 to 
91.5 wt %, which gives a crude estimate for H 2 0 and C 0 2 contents in the melt (8.5-12.0 wt %). This estimate is compatible 
with the relative amounts of calcite and zeolite in the daughter mineral association of melt inclusions (Table 2). 
The investigation of melt and crystalline inclusions in the minerals of melilitolite suggests that this rock crystallized from a 
strongly undersaturated magmatic melt enriched in calcium, alkalis, rare metals (Nb and Ta), and volatile components (H 2 0, 
C 0 2 , CI, and S). The minerals of the melilitolite crystallized under conditions of strongly variable oxygen fugacity, which is 
inferred from the occurrence of magnetite and pyrrhotite in the daughter mineral association of melt inclusions. 
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